Development of a new guinea-pig model of shigellosis.
Shigellosis is a major form of bacillary dysentery caused by Shigella spp. To date, there is no suitable animal model to evaluate the protective efficacy of vaccine candidates against this pathogen. Here, we describe a successful experimental shigellosis in the guinea-pig model, which has shown the characteristic features of human shigellosis. This model yielded reproducible results without any preparatory treatment besides cecal ligation. In this study, guinea-pigs were discretely infected with virulent Shigella dysenteriae type 1 and Shigella flexneri type 2a into the cecocolic junction after ligation of the distal cecum. All the experimental animals lost ∼10% of their body weight and developed typical dysentery within 24-h postinfection. In the histological analysis, distal colon showed edema, hemorrhage, exudation and inflammatory infiltrations in the lamina propria. Orally immunized animals with heat-killed S. dysenteriae type 1 and S. flexneri type 2a strains showed high levels of serum immunoglobulin G (IgG) and mucosal IgA antibodies and conferred significant homologous protective immunity against subsequent challenges with the live strains. The direct administration of shigellae into the cecocolic junction induces acute inflammation, making this animal model useful for assessing shigellosis and evaluating the protective immunity of Shigella vaccine candidates.